Molecular and biochemical pathways of apoptosis in lymphocytes from aged humans.
In this study, we investigated a role of apoptosis in lymphopenia and progressive cell-mediated immunodeficiency associated with aging. We examined two major signaling pathways of apoptosis in lymphocytes from aged humans and compared them with lymphocytes from young subjects. Both CD4+ and CD8+ T cell subsets from aged subjects demonstrated increased sensitivity to TNFR-mediated and Fas-mediated apoptosis that was associated with overexpression of death receptors and adapter molecules associated with death signaling. An increased expression and activity of both initiator (caspase 8) and effector (caspase 3) caspases was observed in lymphocytes from aged subjects as compared to young individuals. Furthermore, an increased expression of Bax and decreased expression of Bcl-2 (both at the protein and mRNA level) was found in lymphocytes from aged subjects. These data suggest that increased sensitivity of lymphocytes from aged subjects to death signals may play an important role in the pathogenesis of lymphopenia and T cell deficiency associated with the aging process.